Ultrastructural evidence for contacts between migrating L5222 rat leukemia cells and extracellular matrix components of the rat mesentery.
The nature of interactions between cells migrating through tissues and their structural surroundings are largely unknown. We have therefore examined the ultrastructural relationship between L5222 rat leukemia cells, moving through the loose connective tissue of the mesentery, and components of the extracellular matrix (ECM). Ultrathin tissue sections, fixed in the presence of ruthenium hexammine trichloride (RHT), revealed the following: Constitutents of fibrillar and nonfibrillar elements of the ECM are in contact with the plasma membrane of L5222 cells. Linear nonfibrillar ECM elements contact the plasma membrane at point-like sites, often associated with root-like structures present within the submembraneous microfilament mesh. Aggregates of ECM material are connected to patch-like cell membrane sites, associated with a condensed, plate-like part of the microfilament mesh. Point-like and patch-like contacts are more numerous at the anterior part of polarized migrating L5222 cells than on the posterior end. In round resting leukemia cells they are evenly distributed around the cell periphery. We suggest that the ECM-cell membrane contacts represent tissue adhesion sites. We therefore hypothesize that in migrating cells a coordinate interaction occurs between the contact sites and the continuous microfilament meshwork which results in a simultaneous backward movement of ECM-membrane contacts on the cell body and in a net forward movement of the whole cell. Since Dembo et al. (1981) present a similar mechanism for in vitro locomotion of granulocytes, we assume that blood cell locomotion in vivo and in vitro depends on similar molecular mechanisms: force generation by the cell, transmembraneous linkage between cytoskeletal and ECM elements, and membrane fluidity. The major difference in blood cell locomotion through a three-dimensional tissue or on a plane substratum would then be given by the distribution of contact sites, occurring around the cell periphery or limited to the ventral cell surface, respectively.